The essential oil of the berries of Litsea laevigata Nees., growing wild in Western Ghats, Kerala, India, was obtained by hydrodistillation and was fractionated by passage through a column using n-pentane and diethyl ether as eluents. The essential oil and its fractions were analysed by GC and GC-MS. Twenty seven compounds representing 99.2% of the original oil were identified. The major components are the terpene hydrocarbons trans-α-bergamotene(26.7%), α-pinene (25%) and β-pinene (8.2%). The antimicrobial activity of the essential oil and its fractions against four Gram-positive and four Gram-negative bacteria (Staphylococcus aureus, Bacillus subtilis, Streptococcus faecalis, Staphylococcus albus, Escherichia coli, Pseudomonas aeruginosa, Proteus vulgaris, Klebsiella aerogenes), as well as two fungi (Candida albicans, Aspergillus niger) was studied. The bioassay showed that the oil exhibited moderate to high antimicrobial activity, being very active against gram-positive bacteria, such as Streptococcus albus, and the fungus Aspergillus niger.
A literature survey showed that no phytochemical study has been reported on L. laevigata. Previous investigations of the chemical constituents of different species of Litsea have been recorded [3] [4] [5] . Byung Sun Min et al. [3] isolated two lactones, litsealactone-A and litsealactone-B from the leaves of L. japonica, together with three known lactones, hamabiwalactone-A, hamabiwalactone-B, and akolactone-B. Hsing-I Cheng et al. [4] isolated six compounds from the leaves of L. acutivena, including one nor-neolignan dehydroxymethylailanthoidol, and litseakolide-D, litseakolide-E, litseakolide-F, litseakolide-G, and isolincomolide-D. Hong-Jie Zhang et al. [5] identified from leaves and twigs seven sesquiterpenes, litseagermacrane, 7-epi-eudesm-4(15)-ene-1R,6R-1α,6α-diol, 7-epieudesm-4(15)-ene-1β,6β-diol, 5-epi-eudesm-4(15)ene-1β,6β-diol, eudesm-4(15)-ene-1β,6β-diol and litseahumulanes-A and B.
The objective of the present work was to characterize the volatiles present in the fruits of L. laevigata and to evaluate the antimicrobial properties of the essential oil. Hydrodistillation of the fruits yielded a colorless oil (LLO) in 0.34% (w/w) yield, based on the fresh weight of berries. In order to assess the antimicrobial property of different fractions, the essential oil was separated into two fractions by column chromatography using n-pentane (LLP) and diethyl ether (LLD). The identified constituents in the different fractions are presented in Table 1 .
The constituents of the essential oil of L. laevigata (LLO) were identified by GC and GC-MS. Twenty seven compounds, representing 99.2% of the oil, were identified ( Table 1 ). The major compounds were trans-α-bergamotene (26.7%) and α-pinene (25.0%). Monoterpenes (59.3%) were the major The composition of essential oil was determined by comparison of the mass spectrum of each component with Wiley GC/ MS library data and also from its Kovats indices (KI) class of compounds. The major compounds of this class were α-pinene (25.0%), β-pinene (8.2%), α-terpineol (5.0%), fenchol (3.5%), limonene (4.3%) and 1,8-cineole (4.6%). The percentage of sesquiterpenes was about 37.4%, whereas nonterpenoid compounds constituted only 2.5%. The important sesquiterpenes were trans-α-bergamotene (26.7%), α-copaene (4.1%) and β-santalene (1.7%).
The essential oil fraction LLP is represented by the non-polar fraction of the original oil; twenty seven compounds were identified in this fraction, of which monoterpenes were the major class of compounds (54.5%). The percentage of sesquiterpenes was about 42.5%, whereas nonterpenoid compounds constituted only 1.2%. The essential oil fraction LLD is represented by the polar fraction of the original oil; twenty five compounds were identified in this fraction, the most important of which were 1,8-cineole (26.9%), α-terpineol (13.1%), fenchol (11.5%) and borneol (8.5%)
The essential oil of L. laevigata was colorless and possessed a soft piney-woody, diffuse earthy odor, reminiscent of the dry-herbal odor of patchoulene, whereas the essential oil fraction LLP was colorless and had a fresh, harsh-terpeny, diffuse citrus-metallic (myrcene-note) and soft herbal odor. Fraction LLD had a light yellow color and a fresh-terpeny, earthy (root-like), mild woody-aldehydic, later patchoulibulnesene-like, fatty-sour in the background odor. The piney-woody, earthy and herbal odors can be attributed to the pinenes, terpineol, cineole, α-copaene and pinocarviol [6, 7] . The odor impression of LLP and LLD are comparable, except for the harsh-terpeny odor of LLP. This can be attributed to the high α-pinene content of LLP in comparison with LLD. Apart from these aroma compounds, this essential oil contains small quantities of santalene and santalone, which are constituents found in sandalwood oil. All these factors make this essential oil valuable in fine perfumery where piney-woody, earthy and herbal odor notes are desirable, for example in shower gels and deodorants; moreover the yield of this oil (0.34% of fresh weight) makes it a commercially viable product
The results of the antimicrobial screening of the essential oil (LLO) are given in Table 2 . The oil is very active against Gram-positive bacteria, such as Streptococcus albus, and the fungus Aspergillus niger. The essential oil fractions LLP and LLD were less active against all of the above microorganisms compared to the original essential oil (LLO). This shows a synergistic action of the molecules in their antimicrobial activity. The polar fraction, which contains more oxygenated compounds, showed slightly higher antimicrobial activity than the nonpolar fraction. This observation is well known. The order of activity is phenols > aldehydes > alcohols > ketones > ethers > hydrocarbons [8] . The antimicrobial activity exhibited by the oil is fairly good even though it does not contain phenolics.
